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(54) YCTPOI/tCTBO fl/lR BbinPABJIEHUfl 
06CA/JHOI/I KO/lOHHbl 
(57) H3o6peTeMne othocmtch k He<J>TPHOM n 
ra30BOM npoM-c™ m npeAHa3HaneHO ahr bw- 
npaB/ieHHfl o6c3ahom ko/iohhw (OK). Ue/ib - 
noBbiuieHue. HaAe>KH0CTM pa6oTw ycip-aa 3a 
CMeT npeAOTBpameHMn ero 3aK/inHMB3HM« b 

CKBaKMHe npn OAHOBpeMeHHOM 3KOHOMMM 

3HepropecypcoB 3a cmct o6ecne4eHnp B03- 
moxhoctm yMeHbiueMMH Kpyrauiero MbMeHTa. 

3Toro Kopnyc (K) 1 ydp-Ba MMeer KOHnne- 
CKwe npnMyio m o6paTHbie HanpaB/iaioiMMe. a 
Ha ero HapyxcHOii noBepxHoc™ awno/iHeHU 
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KonbueBofl na3 2 m paAwa/ibHwe na3w 10. flo- 
cneAHne MMetOT b nonepeMHOM ceMeHnw K 1 
paBHOMepHO M3MeHfliomyK)C« rny6MHyA/i» pa- 
Ana/ibHoro nepeMemeHM« po/imxob (P) 5 m 6. 
Koropwe pa3MemeHbi e nasax 10 c bo3mo>kho- 
CTbK) pa/uianbHoro nepeMeiMennq. B xo/ibue- 
bom naay 2 noc/ieAooaTenbHo c 

B03MOKHOCTblO BpaiHeHWR OTHOCMTe/lbHO npO~ 

AonbHow ocm K 1 ycTaHOBneHW xo/ibua 3. 4 m 8 
c nasaMM 9 Ha o6pamenHwx Apyr k APyry no- 



BepxHocT»x, rAe pacno/io>xeHbi BbiCTynu. Ann- 
ua na30B xo/ieu3. 4 h 8 b nonepeMHOM n/iocxo- 
ctm K 1 paBHa BennHMHe pSAMa/ibnoro 
nepeMemeHua P 5 m 6. Me*Ay xonbqaMM 3. 4 

M 8 C B03M0>KH0CTbK> Bp3tHeHMfl BOxpyr CB06M 

ocm pa3MemeH aropow p*A P 5 m 6. B c/iynae ' 
CMATMfl OK Ha iokom-to ee yMacTKe no BceMy 
nepuMeipy BbinpaB/ieHne OK 6yAer ocymecT- 
B/i«TbCfl HenocpeACToeHHO BceMM neTwpbMfl P 
5 m 6. 4 m/i. 



H3o6peTeHue othocmtch k He<pjunov\ m 

ra30B0M npOMblLU/16HHOCTI4, . d MMCHHO K yCT- 
P0MCTD3M A/l» BbinpaO/ieHMR 06C3AH0M XO/IOH- 
Hbl. 

UenbK) M3o6peienMq na/ifleTCH noBbiuje- 5 
nwe h3ag>khocth pa6oTbi ycTpoftCTBa 3a cneT 
npeAOTapameHii« ero 33K/WHMBaHna b cxaa- 
xwHe npn OAHoapeMenHOM skohommm 3Hepro- 
pecypcoB 3a cneT o6ecneMeHwn yMenbtueHMH 
KpyTfliuero MOMenTa. 10 

Ha <J)nr. 1 cxeMamMHO M3o6pa>xeHo npeA- 
naraeMoe ycTpofiCTBo: na <Jwr. 2 - pa3pe3 A-A 
Ma 4>ur. 1; Ha <J>wr. 3 - paape3 B-B Ha <t>nr. 1: 
Ha <J)Mr. 4 - TpaeKTopnn nepeMemeHMtf ocgm 15 
Bpamennq po/imkob, ncpexaTbiBaioiunxcfl no 

XMHTOM M HeCMflTOWCTeHKaM 06C3AHOM XO/IOH- 
HW. 

YCTpOflCTBO C0CTOMTM3 UM/tMHAPMMeCXOrO 

MMetomero KOHMMecxyio np«MyK) m o6paTHyio 20 
HanpaB/iniomyK) xopnyca 1, Ha HapywHO* no- 
BepxHOdn KOToporo Bbino/iHen K0/lbUeB0l4 
na3 2. rAe noc/ieAOBaie/ibHO pa3MemeHbi ijm- 
nnHApuMecKne xo/ibua, BepxHee 3 m HMWHee 

4, MOKAY KOTOPWMM yCTaHOB/ICHW C B03M0W- 25 

HocTbio BpaiueHMA BOxpyrcBoetf ocm BepxHMft 

p«A pO/IMXOB 5 M HMWHMM p«A PO/IMXOB 6, CHa6" 

xeHHwx pa3Mea^eHHbiMM b BepxHe* w HMwueM 

MaCTflX H3 MX TOpUOBblX nOBepXHOCTflX BblCTy- 

naMM 7. Me*Ay BepxHMM m hmxhmm p«a3mm 30 
ponnxoB ycTaHOBneHo cpeAnee uM/iMHAPMMe- 
cKoe Konbuo 8. BepxHee 3. cpeAHee 8 m hidk- 
Hee 4 MM/iMHAPMMecKMe xo/ibua Buno/tHeHbi c 
naaaMM 9 Ha o6pau;eHHbix APyr x APyry noaep- 
xhoctpx, rAe pacnono>*eHbi awcrynbi 7 po/m- 35 
xob. Po/imkm 5 m 6 ycTaHOBneHbi b na3y 2 m 
paAwa/ibHbix na3ax 10 xopnyca. riasw 10 xop- 
nyca MMeiOT b nonepeMHOM ccmchmm xopnyca 
paBHOMepHO H3MeHRK)myiocn r/iy6MHy ot bw- 
CTynoa 11 k BnaAMHaM 12 ai» poAMa/ibnoro 40 
nepeMemeHMfl po/mkob. Konbua 3. 4 m 8 ycTa- 

HOOneH bl C B03MO)KHOCTbK> DpaiueMUfl othocm- 

TenbHO npoAO/ibHOvi ocm xopnyca, a AflMna 
nasoB 9 xo/ieu a nonepeMHofl nnocxociti xop- 
nyca paBHa paAMa/ibHOMy nepeMetueHM»o po- 45 
/imxob. B xopnyce BbinonHen ocesoM xanan 13. 



YcTpoftCTBo pa6oT3eT c/ieAyK)tuMM o6pa- 

30M. 

YCTPOMCTBO Ha KO/tOHHe 6ypM/1bHUX Tpy6 

cnycxaiOT b CKBa>KMHy m npM aoctm^hmm mm 
Bepxneft rpaHMuw CMjuoro ynacTxa oScaAMOrt 
xo/iOHHu cnycK npexpaiA3K>T. 3aTeM OMeHb 
MeA/»eHHo BpamaK>T xonoHHy 6ypM/ibHbix 
Tpy6. Ec/im KonoHHS Tpy6 cbo6oaho BpatuaeT- 
cn 3to yxa3biBaeT Ha to. mto p«aw po/imxob 
aepxHMfl 5 m mm)khmm 6 (4>mc\ 1~4) eiue ne 
B3aMMOAeMCTByK)T co CMATbiM ynacTKOM 06- 

C3AH0M KO/IOHHbl. He3HaMMTe/lbH0 yBe/IMMMB 

rny6MHy cnycxa ycTpoMCTea, BHOBb spatuatOT 
xo/iOHHy 6yp.M/ibHbix Tpy6. JXanbHetowvt* cnycx 
ycTpoMCTaa npexpaiuaiOT b tom c/iysae, ec/iM 

npM BpaiAeHMM XO/IOHHW Tpy6 B03HMKaeT co- 

npoTMBneHMe ee BpaiueHMio. mto CBMAeTe/ibCT- 
ByeT 06 ynope po/imxob ycTpOMCTBa b cmatw^ 
yMacTox o6caAHOM xohohhu. rioc/ie aioro co- 

3A3K3T UMpxy/IRUMK) npOMblBOMHOM JKMAXOCTM 

b CKBaxMHe. KOTopaa npoxoAMT sepe3 ocesoA 
xanan 13 xopnyca 1 m noc/ie BbixoAa W3 Hero 
OMbiaaeT pohmxm m cnoco6cTByeT mx oxyia^Ae- 
hmk). flpM BpatuenMM xonoHHU 6ypM/ibHbix 
Tpy6 BpamaeTcn xopnyc 1 ycTpoMCTaa, npM 
3tom po/iMx, HaxoA^tMMMcn bo BnaAMHe 12 pa- 
Ana/ibHoro na3a 10 xopnyca (4>Mr. 4). oxaauBa- 
eTCfl npM)xaTbiM OAHOBpeMenno x cmrtoA 
CTeHxe o6caAHOM xo/iohhu m Any paAMa/ibHoro 
na3a xopnyca. B pe3y/ibTaTe Mero npovicxoAMT 
nepexaTbiB3HMe po/iMxa no ynoMAHyTUM no- 
BepxHocTAM o6caAHoi^ koaohhu m xopnyca yc- 
Tpo^CTsa. B to >xe apeM* ponnx* 
pacno/io>xeHHbiA c npoTMBononoKHoA CTopo- 
hu xopnyca 1, ynMpaeTci? b necMPTyw CTeHxy 
o6caAHOM xo/ioHHbi m nepexaTbieaeTcn oaho- 
BpeMeHHo no 3tom noBepxHOCTM m Any paAn- 
anbHoro na3a xopnyca. FlpM 3tom 
HanpaB/ieHMe nepexaTbieaHMa po/imkob m apa- 
ineHMe, CBfl3aHHbix c hmmm BepxHero. cpeAHe- 
ro m HM)KHero UM/iMMApM^ecxMx xoneu 3, 8 m 4. 
coBnaAaeTC nanpaaneHMeM BpaiuenM» xopny- 
ca 1 yCTpoviCTBa. B npouecce nepexaTwaaHMn 
po/iMxoa no Any paAManbHoro na3a 10 ohm H3 
anaAMHbt 12 nepeMemaxjTca na aepuiMHy 11, 
mto conpoao^AacTcn npHHyAMTe/ibHbiM abi- 
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.ABHtteHMeM PO/1HKOB M3 KOpnyca nofl flCMCT- 

BneM B03HHKaK)iuero 6oKOBoro (Bbinpao/iflio- 

IMero) yCM/lMH. Ilpvi BUABMXeHMM PO/1MKOB MX 

Bwdynw 7 nepeMemaiOTcn no na33M 9. koto- 
pwe npeAycMOTpeHbi b Ko/ibqax 3. 4 m 8. flpn 5 
3tom TpaeKTopun nepeMeiqeHMn ocm epame- 
HMA f)o/iwK3, nepex3TbiB3K>merocfl no hccmh- 
tom CTeHKe o6caAHOM KO/iOHHbi, 6yAer MMeTb - 

BMA OKpyXHOCTM, H 0K333HH0M H3 4>MI\ 4 

ch/iowhom niiHueM, ueHTp kotopoPi coBnaAaeT 10 
c ueHTpoM o6caAHOM ko/iohhw. Ocb xe Bpa- 
meHMfl ponwKa, nepeK3TbiB3»omerocji no cmh- 
tom deHKe KonoHHbi w Bwnpao/ifliomero ee, 
6yAeT nepeMeiuaTbcn no napa6o/iMMecK0fi 
TpaeKTopnn, KOTopa« noKa3ana Ha tow we <f>n- 15 
rype nyHKTMpHow /iMHMeM. 3to nponcxoAHT 
M3-3a Toro, mto ycM/ine. neo6xoAMMoe a"* bw- 
npaBneHM« CMHToro ynacTKa o6c3ahom *o/ioh- 
hw scerAa MeHbiue yen/inn. neoSxoAMMoro 
A/i« nepBMHHOii Ae<|)opMauvin tom xe ko/iohhw. 20 
Po/imx, nepeicaTbtBaiomtiMCH no hccmatom 
CTeHKe o6c3ahom kohohhw. nepeMemsacb H3 
enaAMHw 12 Ha aepwMHy 11 ah3 paAwa/ibHoro 
nasa. OTOABwraeT xopnyc 1 ycTpotiCTaa ot He- 

CM8T0W CTeHKM B CTOpOHy CMflTOM. BblABMJKe- 25 

Hue po/iMKOB M3 Kopnyca npexpsmaeTCA 
nocne AOCTwxeHMH mmm aepuiMH 1 1 Ana paAH- 
a/ibHoro na3a. MsxcuMd/ibHoe paccTOPHne. Ha 
KOTopoe nepeMeunaeTcn po/itfK. Bbinpaa/iHio- 
mwPi cM»Ty»o CTeHKy o6c3ahom ko/iohhu. 6y- 30 
act paBHo cyMMe paccTOAHMw. Ha xoTopwe 
BWABnraK)TCfl M3 icopnyca ynoMHHyTbiii n npo- 
TMBO/iexamM* eMy po/imkw. 8 c/iynae cmatm* 
o6c3ahom ko/iohmw Ha k3xom-to ee ysacTxe no 
BceMy neptiMCTpy BbinpaaneHne koaohhu 6y- 35 
AeT ocymecTB/wTbCfl HeriocpeACTaeHno Bce- 

MM MeTbipbMfl pO/lMKaMli. TaXMM o6pa30M, b 

npouecce OAMoro o6opoTa Kopnyca 1 yerpow- 
CTBa Bbinpas/ineTcn ynacTox o6c3ahom ko/ioh- 
hm. paBHbiw no Aiwne cyMMapHOPt aucoTe 40 
BepxHero 11 HMttHero p*AOB po/imkob. /\na bu- 
npaB/ieHMH HMxe/iexaiMMx cmatux ynacTxoB 
o6caAHOM ko/iohhu ycTpoMCTBo AonycxaiOT n 
noBTopniOT onMcaHHbie onepauuu. 

45 

n p m m e p. flonycTMM.o6caAHa» xo/iOHHa 
AwaMeTpoM 299 mm (Mapxa cTanw K, ToniuMna 
CTeHKM 12 mm) CMWTa Ha r/iy6MHe 3000 m. flna 
Tpy6 TaxoM npoHHOCTM Hapy^noe AaB/ienwe. 
npvi kotopom HanpajxeHwe b rene Tpy6w aoctm- 50 
raer npeAe/ia TexyMec™, paBHo 130 xrc/cM 2 
3T0 3HannT % hto j\nn cmrtmji o6caAHwx ko/iohh 
yxa3aHHOM npoMHOCTM aoct3tohho HapyxHoe 
Aaa/ieHne nop^AKa 130 xrc/cM 2 . J^/i» awnpaB- 
n hmp TaKMx ko/iohh Tpe6yeTca Taxxe Aas/ie- 55 
Hue (m/im 6oxoBoe BbinpaB/inioiiiee yen/Hie) a 
npeAe/iax 130 xre na xsxawm xeaApaTHbiA 
caHTMMeTp KOHT3KT3 pa6oMero aneMenTs (o 

A3HH0M C/iyM3e PO/IMKOB yCTpOMCTBa CO CM»- 
TOM CTeHKOM o6C3AHOM KOAOHHbl. 



YcTpowcTBO cnycKaeTCw H3 rny6M»<y 3000 
m hs 6ypn/ibHOft Ko/iOHne A^aMeTpoM 140 mm 
(Mapxs CT3HM K. ToniuMna CTenxn 10 mm), flpw- 
BeAeHHWM Bee 1 nor. m TaxoM ko/iohhw paBen 
Pnp = 38,8 kTc/m. npenen TexyMecTM a Te ic = 
500Oxrc/cM 2 . 

Bee Bcew 6ypM/ibHOM ko/iohhw 6yAeT 

P = 38.8 -3000- 116400 Krc 

ripM K03<t><t>MUMenTe 3anaca npoMHocm 
K = 1.3 

n - °12L - 5000 - 00- r y 2 

PAon. y—. y^- =3846 xTc/cm' 

Obp = ^+3r 2 3C ; (1) 



Oh = 



Sce««.Tpy6w 
. SceH.TpySw = 40.7cm 2 ; 

Th= 11^= 2860 Krc/CM 2 . 
MoMeHT conpoTMBneHMR KpyMeHMK) 



W = 



n • D - 4 



16 



ff _ d _ 0,12 _ nRfi 
D " 0TT5 ~ 0,86 • 

W DMd- COOT86TCTB6HHO Hdpy^KHblA M 

BHyrpeHMMrt AMaMeTpw 6ypM/ii,HOM ko/iohhu. 
m: 

w = 3.14-0.14' ( 1 . 0 864) = 
= 0,000244 m 1 = 244 cm 3 . 

H3(1) 

-2 _, r 2 



3 r *ac =f/np - (Jh : 

y — 3 — 



M 



rRac ~ W ~ ol 9 -ol 
V 3 

OTxyAa AonycTWMWM momcmt, c kotopum 

M05KHO CKpyMklBdTb 6ypM/»bHyK) KO/lOHHy AA» 

npwBeAeHM» ee bo Bpamenne. 6yAeT 



MaW |"%L ;i1 /3846 g - 2860^ 
=361120 xf 3 . cm = 3611 If M . 3 
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TorAa ycw/ine. B03HMKaK>mee ot 3ioro mo- 

MeHTa. COCT3BMT 

Q= f = s =40573 ^ 

2 

rAe Di - napyxHwvi A^aMeTp Kopnyca ydpofl- 
ctb3 (naroTaB/iMBaeTCfl H3 YET AnaMeipoM 
178 mm), m. 

flpw BbtcoTe OAHoro po/iuKa 100 mm. ahs- 
MeTpe 40 mm m BbJABu*eHww xawAoro po/iMKa 
M3 Kopnyca yCTpofldBa Ha 5 mm n/iotuaAb koh- 

Ta KT3 Skom, POHMKOB CO CMHT0V1 CTeHKO* 0&- 

csaho* ko/iohhw 6yAeT n3MeHBTbca ot 1 ao 
145 cm 2 . 

BoKOBoe Bbinpa8/i5iK>mee ycM/iwe, co3A3- 
BaeMoe ycTpowcTBOM, paBHo 

3to ycn/ine no Mepe bwab^dkchmji ponw- 

KOB M3 K3H3BKM KOpnyC3 VCTD0WCTB3 6vneT 
M3M6HflTbCfl OT 40573 AO 280 Kfc/CM 2 , HTO 

3H3HMTenbHO npeBocxoAHT ycHnwe. Heo6xoAM- 
Moe aha BunpaBfleHvm paccMaTpwBaeMofl 
CMAToii o6caAHOvi KO/IOHHW. 



A- A 




(pUP2 



(DopMy/ia n3o6peieHHfl 
YCTpOMCTBO ai« BbinpaB/ieHiin 06C3AHOM 
KOHOHHW, BK/tK>MdK)lMee KOpnyC C KOHUMeCKM- 
MM npflMOM M 06p3TH0M H3np3B/1flK)LUMM11 M 

5 KO/ibueBbiM na30M Ha HdpyKHOft noBepxno- . 
CTii, noc/ieAoaaTe/ibHo ycTaHOB/ienHbie b 
Ko/ibueBOM nasy Kopnyca xo/ibua c naaaMM Ha 
B33MMHO o6paiueHHwx nosepxHocTRx. ycTa- 
HOB/ieHHbie Ha Kopnyce Me*Ay KO/ibuaMw c 

10 B03M0XCH0CTbK) BpaiilGHMfl PO/IMKW c BwcTyna- 

mm b BepxHeft h HMjKHew sacTHx, pacno/ioxeH- 
HbiMH b na3ax KO/ieu, or/iuHatotueecfl 
TeM. mto. c ue/ibio noBbiiueHMfl HaAexcHOCm 
pa6oTbi ycTpoMCTBa 3a cneT npeAOTBpaiueHHfl 

15 ero 3aKnnHMBaHMfl b CKBaxaiHe npn OAnoape- 
MeHHO^ 3KOHOMMM 3HepropecypcoB 33 cseT 
d6ecneMeHMR yMeHbtueHvm xpymiuero momch- 
Ta. na napyxcHoft noeepxHOCTM xopnyca bu- 
no/ineHbi paAwa/ibHwe na3w, wMeioiAne a 

20 nonepeHHOM ceMeHnn Kopnyca paBHOMepHO 
H3MeHfHOiuyiocn r/iy6tiHy j\nn paA^a/ibnoro 
nepeMeiueHMA po/imkob. npuneM po/imkm pa3- 
MeiueHbt b paAnanbHwx naaax Kopnyca c 
B03M0)KH0CTbio paAna/ibHoro nepeMeuje- 

25 HMfl, KOAbUa yCTSHOB/ieHbt C B03M0)KH0CTblO 

Bpaiuenwq OTHOcme/ibHO npoAO/ibHovi ocw 
Kopnyca. a nwahs na30B KO/ieu b nonepeMHoa 
n/iocKOCTM Kopnyca paBHa BenuMWHe psA^a/ib- 
Horo nepeMemeHMJi po/imkob. 

30 
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(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[Abstract, 2nd page, 2nd column | 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — B section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the channel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 connected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 1 1, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncollapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example. Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf/cm 2 . This means that an external pressure on the order of 130 kgf/cm 2 is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to P re i 
= 38.8 kgf/m, the yield stress is o y = 5000 kgf/cm 2 . 

The weight of the entire drillstring will be 

P = 38.8-3000 = 116,400 kgf. 

For a safety factor K = 1 .3 



«^-*-^-3846kgf/crrf 



P 

^pipe cross sxtion 
Spipe cross section = 40.7 cm^ ; 

116400 



a„ =■ 



" 40.7 
The torsional moment of inertia is 



= 2860 kgf/ cm 2 . 



O 0.14 

where D and d are respectively the outer and inner diameters of the drillstring, m; 

^ai4£i£ (l08(?)= 



From (1) 



16 

= 0.000244 m 3 = 244 cm 3 . 

3x L = a L-< j n ; 



2 2 
a lim-°n 



,8fl W U 3 



Hence the permissible torque that can be applied to the drillstring to make it rotate will be 

J 2 _ 2 
g " m 3 q " = 24^ 



3840-2860 



3 

= 361 120 kgfcm = 361 1 kgfm. 
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Then the stress arising from this torque is 




M 3611 



= 40573kgf. 



Dj 0.089 
2 



where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area S con between the rollers and the 
collapsed casing wall will vary from 1 cm 2 to 145 cm 2 . 

The lateral straightening stress created by the device is equal to 



This stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm 2 , which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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A device for straightening a casing, including a body with tapered forward and 
reverse guides and an annular slot on the outer surface, rings with slots on facing surfaces 
that are mounted in series in the annular slot of the body, rollers with lugs m the upper and 
lower parts that are disposed in slots of the rings, said rollers being mounted on the body 
between the rings so that they can rotate, distinguished by the fact that, with the aim of 
improving the reliability of operation of the device by preventing it from jamming m the well 
while at the same time saving energy resources by reducing the torque, radial slots are made 
on the outer surface of the body that have, in the transverse cross section of the body, a 
uniformly varying depth for radial displacement of the rollers, where the rollers are disposed 
in the radial slots of the body so that they are capable of radial displacement, the rings are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
the slots in the rings in the transverse plane of the body is equal to the radial displacement of 
the rollers. 



[figures under columns 7 and 8] 

[see Russian original for figure] 



A— A 



[see Russian original for figure] 



Fig. 2 



B—B 



Fig. 3 
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